Growth can be described by using a mathematical model. The appropriate mathematical model which is biologically and analytically easy to interpret is the nonlinear model. This research aimed to evaluate the nonlinear mathematical model in predicting Brahman female cattle growth. Data used in this research were the body weight recording of 738 Brahman female cattle, with age ranging from early birth (< 1 mo) to mature (60 mo 
mathematical model which is biologically and analytically easy to interpret is the nonlinear model [2] . Mathematical models that are commonly used are Brody, Von Bertalanffy, Gompertz, and Logistic [3] .
The application of nonlinear mathematical model had been done on some researches such in the growth of Dhofari cattle [4] , Brakmas cattle [3] , Lagune cattle [5] , and Nellore cattle [5] . In Indonesia, the application of nonlinear mathematical models was growth and age puberty of Brahman cross cattle [2] and Frisian Holstein cattle growth [6] . The application of nonlinear mathematical model to predict growth of Brahman female cattle has never been done. Therefore, this study aimed to evaluate the application of the nonlinear mathematical model in predicting Brahman female cattle growth in Balai Pembibitan Ternak Unggul dan Hijauan Pakan Ternak (BPTU-HPT) Sembawa.
Material and Methods

Material
The data used in this study were a form of 738 Brahman female cattle body weight, from the age of early birth (< 1 mo) to mature (66 mo). 
Methods
Data collecting
The data used consisted of body weight and the age of the cattle. Cattle age data were obtained from Balai Pembibitan Ternak Unggul dan Hijauan Pakan Ternak (BPTU-HPT) Sembawa recordings, which were then calculated to determine the age of each cattle.
Body weight data were obtained from cattle weighing recording from 2012 to 2015. The body weighing was done using a cattle scale with a 1 000 kg capacity and an error margin of 1 kg. The type of data used is cross-sectional data, in which data collection was done by measuring the weight of individual cattle in certain age group, followed by the measurement of other individual samples from within the same population [7] . DOI 
Mathematical model
The mathematical model used in this study were Brody, Von Bertalanffy, Logistic, and
Gompertz as explained by [4] .
Bertalanffy:
Logistic:
Gompertz:
Yt is the body weight on t age; A is a mature body weight; B is the proportion of mature weight which will reach after birth weight formed by Y0 and early t (the value of integral constants); k is the animal growth rate reach on mature body weight, e is basic of logarithm (2.718282)
Goodness of fit
The coefficient of determination (R 2 ) and mean square error (MSE) were used to determine the model with the best fit [8] . The smaller MSE value and the bigger R 2 value (> 70 %) indicate more fit the mathematical model used in predicting the studied variable.
Statistical analysis
One-way ANOVA was used to determine whether there is a difference in value between A, B, and k from each tested mathematical model. Duncan multiple range tests (DMRT) was used to determine whether the A, B, and k coefficient for every model was significantly different [8] .
Result and Discussion
Bodyweight
There were body weight variations between Brahman cattle age group. Variations of body weight in individual animal were caused by birth season, year of birth, and the mating season [9] . Indonesia has two seasons: the rainy season and dry season, there is a significant difference in cattle feed availability between these two seasons. The weaning age of Brahman cattle was 3 mo to 4 mo, in which the weaning age will affect the growth of calves after weaning [10] . The different results were obtained [3] which stated that Logistic and Gompertz models were more appropriate in describing Brakmas cattle growth. [4] stated that the Bertalanffy model was more appropriate in describing Dhofari cattle growth.
Growth parameter
The result of parameter analysis based on Brody, Bertalanffy, Logistic, and Gompertz mathematical models are shown on Table 1 . Brody models had the highest value in predicting A parameter, followed by Bertalanffy, Logistic, and Gompertz models. There are significant differences (P < 0.05) of A (adult weight) parameter between each model. The value of A parameter in Logistic models has significant (P < 0.05) difference compared to Brody, Bertalanffy, and Logistic models, while the value of A parameter in Brody, Bertalanffy, and Gompertz models do not show significant (P < 0.05) differences.
The result of [3] in Brakmas cattle, showed that the Brody models (364.00 ± 9.69) had the highest value of A parameter followed by Bertalanffy (345.10 ± 6.83), Gompertz (322.0 ± 1.32) models followed by obtained by Gompertz (319 ± 1.31), and Logistic (317 ± 1.30) models.
The highest B (the proportion of mature weight which will reach after birth weight) value is achieved by Logistic models, followed by Brody, Bertalanffy, and Gompertz models. There are significant differences (P < 0.05) on B parameter value between each model. The value of B parameter in Logistic models has significant (P < 0.05) difference compared to Brody, Bertalanffy, and Gompertz models. The value of B parameter also has significant (P < 0.05) difference in Gompertz models compared to Bertalanffy and Brody models, while B parameter value shows no differences between Bertalanffy and Brody models. The same results were obtained by [8] which states that the estimated value of B was significantly (P < 0.05) difference between all models.
The value of k (growth rate reach on mature body weight) ranged from 0.035 to 0.101. The highest value of k achieved by Logistic models followed by Brody, Bertalanffy, and Gompertz models. There is no significant (P > 0.05) differences on the value of k parameter between all models. The same results were obtained by [4] in Dhofari cattle, which stated Logistic (0.127 ± 0.002) models had the highest k parameter value followed by Gompertz (0.106 ± 0.002), Bertalanffy (0.127 ± 0.002) models [3] stated that Brody models predict the lowest value of the k parameter. Therefore this model tends to predict the value of A parameter highest compared with other models. [5] stated that Brody models tend to overestimate in predicting the value of A parameter during the growth phase. 
Conclusion
All the evaluated mathematical nonlinear models in this study have a high level of R 2 (R 2 > 0.84) in describing curve Brahman female cattle growth. Brody models were appropriate in describing the Brahman female cattle growth curve. Logistic and Gompertz models were suitable in predicting Brahman female cattle mature weight.
